Na+-stimulated ATPase activities in basolateral plasma membranes from guinea-pig small intestinal epithelial cells.
Two ATPase activities, a Na+-ATPase and a (Na+ + K+)-ATPase, have been found associated with sheets of basolateral plasma membranes from guinea-pig small intestinal epithelial cells. The specific activity of the former is 10-15% of the latter. The two ATPase activities differ in their affinity for Na+, their optimal pH, their K+ requirement and particularly in their behaviour in the presence of some inhibitors and of Ca2+. Thus the Na+-ATPase is refractory to ouabain but it is strongly inhibited by ethacrynic acid and furosemide, whilst the (Na+ + K+)-ATPase is totally suppressed by ouabain, partially by ethacrynic acid and refractory to furosemide. In addition, the Na+-ATPase is activated by micromolar concentrations of calcium and by resuspension of the membrane preparation at pH 7.8. The Na+-ATPase is only stimulated by sodium and to a lesser extent by lithium; however, this stimulation is independent of the anion accompanying Na+. The latter rules out the participation of an anionic ATPase. The relation between the characteristics of the sodium transport mechanism in basolateral membrane vesicles (Del Castillo, J.R. and Robinson, J.W.L. (1983) Experientia 39,631) and those of the two ATPase activities present in the same membranes, allow us to postulate the existence of two separate sodium pumps in this membranes. Each pump would derive the necessary energy for active ion transport from the hydrolysis of ATP, catalyzed by different ATPase systems.